Formation of 4-hydroxy-2-nonenal protein adducts in the ischemic rat heart after transplantation.
Free radicals formed during ischemia and reperfusion can lead to lipid peroxidation (LPO) and the formation of 4-hydroxy-2-nonenal (4-HNE), one of the most toxic products of LPO. Using a heterotopic rat heart transplantation model we investigated endogenous 4-HNE formation as a response to cold storage of the transplant and warm blood reperfusion in the recipient. Lewis rat hearts were subjected to 30, 240 or 480 minutes of 4 degrees C cold ischemia in Bretschneider cardioplegic solution without or with transplantation and 240-minute reperfusion in F344 recipients. The amount of 4-HNE modified proteins was quantified in rat heart cryosections with an antibody recognizing cysteine-, histidine- and lysine-4-HNE Michael adducts and image analysis of immunostained tissue. We detected 4-HNE-modified proteins in ischemic rat hearts after transplantation and reperfusion. In hearts submitted to ischemia only, 4-HNE-protein adducts comprised 0.7 +/- 0.3% (30 minutes), 0.7 +/- 0.4% (240 minutes) and 0.2 +/- 0.1% (480 minutes) (mean +/- SEM) of the tissue area. Transplantation and reperfusion in the recipient significantly increased the amount of protein adducts to 6.8 +/- 2.6% (p = 0.041), 5.2 +/- 1.4% (p = 0.009) and 5.7 +/- 0.9% (p = 0.002) in 30-, 240- and 480-minute ischemic hearts, respectively. Under the conditions applied in the present study, cold ischemia for >30 minutes did not significantly alter the amount of 4-HNE protein adducts. However, because after transplantation and reperfusion, 6% of heart tissue consisted of 4-HNE-modified proteins, it can be assumed that this damage negatively affects long-term survival of the transplant.